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(54)Title: SEMICONDUCTOR DEVICE 

(57) Abstract 

There are disclosed two types of 
semiconductor devices: a semiconductor device 
composed mainly of one or more spherical 
semiconductor elements each of which is 
constituted by forming a photovoltaic power 
generating section and a pair of electrodes on a 
spherical semiconductor crystal and used as a 
semiconductor photocatalyst, a photodiode, or 
a solar cell; and a semiconductor device 
composed mainly of one or more spherical 
semiconductor elemoits each of which is 
constituted by fonning a p-n junction and a pair 
of electrodes on a spherical semiconductor 
crystal and used as a light emitting diode, any 
of various kinds of diodes, or a display panel. In the semiconductor photocatalyst (1) shown in the drawing, a p-type diffusion layer (6) and a 
p-n junction (7) are formed in a spherical n-type silicon semiconductor crystal (2), and a micro-photocell (17) containing a photovoltaic 
power generating section (16), a pair of electrodes (14 and 15) feced to each other on both sides of the crystal (2), an Si02, film (9), and a 
TiOj film (10) having a photocatalytic iunction are formed on the crystal (2). 
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15 gic. ^tl^®»#*S{:t-r(Cfi!ci9-7&>'^-(c^7^L/c«J4^j^H^2i:nc6o 

m^m^i • • • (El i#fl^) 

20 1 Olcft;tTS i 3 N 4 (mfl:i/'J=3» cDMJIi2 0 (|^J?^*^0. 3-0. 7 

^(Dmmx$>^xiEmmi 4®^®^'ttrgp^^^-5T i cz>a®ii5ii2 1 c 

ztitf^^mj^i 5izMLx^^xm^i:t£ir). ^mzm^^^-t^-oiz 
f^fflf-So -eo^jjiDA-^agnst^. itmmmB(Dh=Bm.mmm2 icomrnxmit 

1 9 
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«®3fe^lSlRLTm^<biE?Lt^«^B-r-S«@M^2 1 ^}efi!cL/c^ca6. 

10 ^sej^si2 • • • (lai 2#M) 

o HI 2 (C:^-r J;-5(::. W^h^ 2 ©T^gpcD^fficD^ •e.©^^® 1 4©g®Jiil 
^©SP^^S-9S i Oa A (lljy^^O. 3^-0. 7;wm) CCD^gl^ 

15 9 A©M^^-5S i 3 N 40lSfli2 0 A (lIi/¥$*^0. 3-1. 0 ;um) t/?^ 

. pvD-f>cvDj*T'ff^fi!c^n^ vwsmm^(^w^\z.\%^<D%u^^m.oT i 

Oj ©m@l$M2 2 (Hi^l^O. 3~0. 7 //m) Tisp n|f-^7(rJ^ML4H^=fc 
^(rff^^n. pM$£tJfli6 <i:MM2 2 <!r©^(r pMJfetfeU 6 C:^ tT^TWU^- 

20 c:©##i*:^iK 1 B'^nik-t^m^. n^l^^B 2 9 A. 

2 0 A^BfilcU 'e©^mS«^1^2 2{rStt£:f '5g|5^3-<£-x.;;5^>r{ITI^*LT 
iJ^ibmMW^2 2^^m.-t^tth\z^ W^^A, 2 0 AtC^PSP-^ff^fiKLTM 

25 mtmmwitmm i b (c:*^ii^^©:)fe75^Mit$ n-s i:. 2 2 ©ssn 

3tmmi 7®3tSam:bA>'^SMM2 2©Mm^4^i^J6. ^SJBSI 1 ©^#f*jt 
MISIl Atl^«l(rfPfflt-§o CCT. Alt^^ii'5^M©jEm®75^^j:t>©T\ 

2 0 
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m^mm 3 • • • (Hi 3 #M) 

o 01 BiZTjk-r^-oiz^ ^t^^B^2Ali. fliiiapMifct!!® 6©/d:^,^ni5i/U =i> 

<^®irS i O2 ©1^112 4 Cmm^'^l. 5-3. 0 nm) Tis-ff^^^n. 
B^a 2 A(D±^mzi[ol^xmm2 4 O^ffi^S^^iJ^liT i -^N i ®M;i>.^>/j:-5 
^RM^2 5 (^ff*^ 1 0-1 5 nm) ^m^^nxi^^o COM I S«litT'{i 
s ^4^^^B 2 A® S i O2 <DUm 2 4 CD|^M©SP^3-(r. P n fiS^-^t <t < Mtz^m 

tr3fe«3^;^,ig^gij 1 6 cf}<m^^ti. a^mm 1 7 c t/jr^o 

^WJ^m 4 • • • (014 

-r^o fiu m^omm.mmtmi^mmmmizmi^nn^Hi^xmM'^^^m-r^ 

15 o 01 4iZ^-tJ:oiz^ m^m^B2AU. B^riSpMa£i^M6CD/j:(,^nMi/U 3> 

N i (Dmm^^ibti^^mnmz 1 mw.^ 1 o~ 1 5 nm) T&^ji^^^n. 

B^B2A©T^§P®«ffi{r|i. 5^|^I.^TS iO^ ©^Mlli9D 

B) (iKI¥ltlO. 3-0. 1 fim) i3<^m.^nxl^^o Z.<0'y 3 y h^-m.m<D 
20 ^itTli. ^t^^B^B2 A©^J1MI^2 7CDl^#J©^53-{-. P ngl-^ t J; < 



25 ^ /AigM^ftlin L/cff^#.-e«-r =hzt^h^o 

Mli 1 0 ^rnSMl^ 2 K 2 2 \t'Sm^-^^(Dh<DX\tfl < , T i O2 ©IS^l^ 1 

0^^^. i^mmttRmmito^^&^x. s i 3 n 4©i6iii<£-s i 02 ©isi^g 

©^ffiCj^BRU v>r:?o^Sfii 7©^^$:^^*^t--Si;•5(CLTfeJ:^^„ c© 
^ftilTcmEJi. iEmSl 4i:^m@l 5 P5{C^ b5 p n^-^ 7 ©MM 



2 .1 



W098/lj»83 
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( 2 ) mw^^B 2 ^ p M 'J 3 y^mi^vm^ u mm p mw^mm s <Dftt> 0 tr 

M©#««^tLT<i. S i^#i*:{r|®^^n-r. SiGe. S i C^O^f^^f*. 
5 GaAs^I nP^(Z)in -vmit^^^mt^. Cu ] nSe2 mMJlny<^ 

10 (3) ^M^±miiLxmmT:'^^^mmmm(c>^^umtLxii^ s i 

. S i 3 N, (Di\kiZ^ Ala 03> Ta2 Os. TiO^. MgFa^ SnO^ 

PiS {r 4o I ^Tii»^-r 6 1) CD <b -r -g. o 

( 4 ) Huia^jaEatfe®fe<sT i 02 (D^m 1 0 ^m.mwm 21. 22 ©ft*:)*? 
15 (c, s rT i 03 . F 62 Os s Pbx T i O2 m(Dmkmmm<D^^^m 

20 ^(c, itiiB^^i^TfeMift 1 ^^mm^ Lfzm^w=S:mm Ltz^^mi^^mH^ 

-r^tt^iz^ 0m<D^mi^iftmm\^mmmz uzmmi^tc^mizum-r^m 
25 mititmm 1 mmmm 3 2 i^©ii5^sB{csEis^n^i!t©^#i*?feMj« 1 (c* 

ii©mi^^en]()P-r-5^:&l*f®iE«i3 4SU^^@3 5 C®iES3 4 i:ftS3 

5^(r0f^cD[eassBE<^enjD-r'5ma!ii^g3 et^ ^!^try(.m^motf^xm(D 

^3 S^^Wf 

2 2 
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5 ^n. ^s-¥^«:3feMii 1 1 5 f)<jEm 3 4 (Dyjiz\^^^ lEmm 1 4 

^mxm^mms of)<rfmmit^u mmms 1 ^mn^m-r^o mmms 1 
10 nrnmi 5©«®-e^7c$nso -e©^g^, iEm^sii 4 tmmi o<Dmm 

^^U/rC02 :ffX4 0tH2 ti'X 3 5 t(Dm^:^'X{t^ t>y<-3 3Xm\H^ 

15 o^mi^mm i mii?iK<f 3 2 ica^^nr*? ^-r. ^©Mit^i^^ t 

/ct^STiiJ4i:(ri^t!i$-it§c: i:?!r<T^'57&^^. ie^S'^^m{r/f e^t^iESL/c 

20 o©#«i^:)fcMiaE 1 (oyu^jmm^(zm.m'r^mmm.^-)5mzmm-^mi m 
m3 2 at\ mmmm^^ti. mmms i ^i^^Lt£i^^mr\ mmmm3 2 a 
iz0m(D^mi^miim 1 <£-iR^f 5 ^gasi 32a iz^mi^mum 1 ^i^jii? 2 
MzAloz^tz^m^ztl^o ^cx\ Mti<Dj:-j{zm.^^muLx. #iHiit3 2 
a (DmmcD^mi^^mm 1 ^ 2^-roit^iniM-r -So c: 9 lt. mittMTt^n 

25 9 m^i 1 4 . 15 m(DmiiLm^m ^ oi^mi^^mm 1 ©^^m:^©*^ 2 
f sctTi^-c^-So lau mp?i^<i3 2 A©j£g|j©im^3 2 a©B<^^^^/io 
, ^i/Mita«3 2a^m^Lfzm^m.mmm3 2 A^mmzmm^-^mizmmL 

2 3 
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ffi^j^^^n/c##i*:)fcMi« 1 (DiEmM. 1 4 <tT i 02 <D^m 1 0 <Dmm->h 

10 Oj #X 4 2 7&>'lil^U nmmi 5©MA>'^>H2 #X3 9;6^|g^-r'5o Oz tf 
X4 2tH2 ;^'X3 9 t<^:0-ilL/ct^^-e*a66:2%. ti^<-3 3B©TM{riiH 
2 :<7'X3 9i:02 ^f/'x 4 2 ral^tt^^SI^O^ig^ 4 3 Ti^^lSlIt '^>n. 3 3 

B{cii. Hz #:;^3 9 <&#ai-r^®iJ(0#Xii{^ 4 4 i:. Oz #x 4 2^iSai^ 

15 #xii8S4 5(i®e^#xj7>::^(rg§i^$n•r^^§o 

mm 1 ^iiffl Ltzcox. jftoxM^j lx ^^mi\KW}mf)<iS:T Lti^^^ct 

mmmm. 2 • • • cia 1 s — 0 2 s #Da) 

m 1 8 {i^t/t*i#mm-t?;u2oo ©MHT'*) f). m^immfy< 1 . 5 mm-e. 

:y^9^^mLxf}-ib. m^^^B20i (•;» ^^ti-^xiTfflm^-r- 8 5 o~ 

2 4 
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m^Timtmm202 izi^if^mmo:^miimmit2'^4 x i o^^cm-^x^^o 
s pnm^203 itmvt^^B2oi (Dmm^^o, 5 um<z>m^(D^mnzm!^-tSo 

m±<D^<D^mi^w^(Dmmum204 ^cvDrntz^mf^-r^o z<DmBmm2o 

4 li. BiJie^^#:7fcMit 1 irl^^tc, #>J;ili'S i O2 <D^mt^<Dmm<DT i O 

^iz^ ^4^^H^201 ©T«SgP<i:nSI£t!i:M202 ©lIg|J©^^|S^||g204 (DU^iz 
10 . 1J- > K:7*5 ;^ h^(2>:^}*T'®^ 0 . 2 mm©7t205. 206 U =3 

^m^-tir-So ^Jlfr. 1 *r©;it205, 206 JKZ^CDgp^^vx :^ Lfc<jli^,-r\ ^ 
'y+MatrJ;<9. Pd (^-^•7-:^0A) 05 0 nmCD^SM-^ff^filc^. Ni (--y-y 
>'U) ® 2 /zm®MliS^ffMt. ^cD^*^4 0 0 °CiZXmmM-r^o C^tT. p 
Mi>U 3>{rm^eU(Cjg^^n/ciE^207 nMfi£tfi[Ji202 (CS^fi^tl^^ 
15 $n7tM«@208 ^m^-t^o iklZ^ iaiSS207.208 ©^ffi<£-j?$*^2 0 um(D 

^^>yM209.2io xum-r^o lEmmoi tMrnmos tit. ^t^^^2oi (d^^ 
'C-^m^X'mMm■r^J:oizm^^tl^fcl!b. m^^mi^ytmmi tmmiz. m 
m(D:kmmm-b JU200 ^ i mmzM-<xmm^(zm.nmmr^ z tt<x^ 

m-^:iti3<x^. ttz. i^m€i207.208 It. mm-^miz^ow^^-r?>zt^<x 
nmi^o::'>^mi^m<Dmw^^Bizpmii:mm^w^mi.x^^<. 

^i^M1^204 s Iiai207.208 ®*^*4^l¥^{ro^,^T^ii^^M<::tc^ UTjiH^SELT 
i^^±iJiBJL/i;*cllSim-t?;i.200 (i. ;fc^3t^^^LT^je«:fj^|g^t--?.©T- 

. ^m{^imm^:kmmmi:bx^m-r^ztf)<x^^o ^nc^^xmmm-tjm 

WM'y^)::iy^m'{^^^\,^fcXmmM^)l2QQ X\t. iES@207 t%mM2Q% 

2 5 
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A s ^(z>^#(*^^^ffli^6^-^<w{i, 1 . 0 vtcnc-So t /c. mmmm i «c 

203 (Ditty KHZ, MI smm^-y^y h^-mmmm.'§:mm-r^zthX'^^o 
Hiri2:fc^®m-t>'i'2oo a, m^m9^[*nzm^i><^v^■b >•*)■- tLxmm-f^ 
zti)<x^^i}<, h^^^^-h'tLxmmir^m^izitsmztL^i^xi^^^ 

10 ^^tC-rS^-^tCli, m^^ZOi <&GaP. GaAs. S i "C^^ 

©fii3fcy>r^- F tmm(Dmikizmm.u ^(Dm^^Bizmm.tmmiz i xji^ 

mwmm i • • • (019 #m) 
15 m^^mwT'yu y^^^^miz^^w.Lfz^mwT'^u T.iz-oi^xm.^n-r^o m 

^^o^gSE^-f:*-- K215 mvt^^mi^m'f-) xmf&^^nxi^^o 

20 h^b216 pM^i^«B!>^J£i5:t7tpMI£t!te217 &0^pn^-^218 Tbm^^tl. 

m^mm(DmBWim204 tMmM207&, iEmmoB&. ^>>yi^209.2io f}W^^^ 

tlXl^^o Hd^ ^207a.208a li^ 131 B coXf^WM-^ J1200 (DM^XOhX^ 
<m^LX^J:l\ jpi. Btjffip n 1^-^21 8 cDft^Otr, M I Sltit^S^ 3 >y h + 

-mmmik^mm-t^zt^x^^o cc-e, mm^nm^=^m^^ztx\ ^ 

IgMJ^SI 2 • • • (la 2 0 #fiB) 

mj^w^^izj^^^mp^T'^u :^iz-Di^xm,m-r^o {it. Hij^o^sKsmti^ 

^^sL<Dnv^izmft<.^ntcy yf hy^^t-- K-t?/u22i (^t«t¥«f*^^) ^tr^y;^ 
momwi^ -:^222 i^tcJix^ L> tx© mo u - k e >224. 226 

2 6 
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^m^nzyt h^^:t- K220 T-fe^o 
B«iS:7+ hy-r^- K-tr;U221 li, BUlfi:*:l#^?lfe-t7U200 i:{3(SI^«CDfl|it-C 

©^i^^b1i2oi n m^mn^tm Ltzn mtmm202 tpn m^zos t im 
5 fi!c^n. mimm(Dmuwm2u . ms207.208 . ^N>yM209.2io i^m^^n 

Tl^^o <at. png^-^203 (i. TO^h^b201 2 /zm(D^^{rBfi!cL 

T^^o '^r-X222 tbT®:^f^:2;f-^-yj±. P*3^*^ 1 . 6mm. ^m^2. 
6mm. S^*^5. OmrnX'^O. K2 O • P b O • S i O2 ^©^iliS'tttC-g 

nit®^M^a■r^*T'^§#5x-e^fi5c^nT^.^-5o mmz^ ^-^222 ©iR^Tt 

10 223 <D-^lliEm®«J-Ft*>224 (^^SUmS) <£-tt«;!f 7X225 (rTift^LT 
K-tr;l/221 ^JRSyt223 (IJlX^L. iEm@207 ©^N>yM209 ^iE 

m@'j-Kf>224 c7)5fe^ir^M$-fr^o H^Il^#x4'^ci>^,^T. iK^:?t22 
3 ®M{;:MSiiU-Kt°>226 (^gpm®) ^^«rU ^©5fe^-^ftmS208 

±-r§o iE«@>J- Ktr>224 i:^N>yi^20 

9> ftSS'J- Kl:f>226 t^^>:5^fli210 t^\^m-^o ^(Dm. U-Ke>22 

4.226 Ji^fgunii^iri^^^n^o i^. iix^;^223 \H(D^m{t:^mntfxrmf^^ 

tl^c 3fe7!)-<:7+ hy>r:f- K-b;U221 (cmi[t^tl^.t. 'j - K f >224. 226 izyt 
y:^hy^:t- K-t?;l'221 ©^^07.208 mo^M7&^«5>3t^^^T'g <5/ci6 
^MJ^^, 3 • • • (H 2 K 0 2 2 mm.) 

232 F«3(rjR^ u i^mmmt lxo imcdv- k t*>234. 236 ^^m^ftz^mmm 

■r/N'-r X230 T'*)-5o 

2 7 
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f^m^l. 3 5mm>fi^*^7. SmmTfeO. ^HJ&g|2CDy-xt^^:^®*' 
5;^-e^fi^^nTt^So y-::^232 ©iR^5t233 CD— ^{CjEHSU- K 

if>234 (^gp^) ^^«#5;^235 {zxmmi.xm.^mzm±Lx^<o d(. 

233 {riR^U :*:ll^mTU^231 ®-^CD;fe|im?m-t?;U200 ®iEmS207 cD^n 

l^T. 1R^K233 ©ftU^irftS^iJ- Ke>236 (^SP^) -£-^«U -e©^ 
^^*I^SmTU-r231 ®flfe^®:iclim?lfe-b;U200 CDftmS208 <D^^y^m2lO 
10 <r}fEEL/itfe^{C*jl>T^«;V5X237 (rTilli^LT^^l^trifih-r'So -e©^ 
> ^i^^SD^-T'SC t J;*5. iESS'J- Ktf>234 t^^>3^ll209 s ft^^^U- 
Flf>236 i:y^y^m2l0 t^mm^izmmir ^(D^s 'J- Kt°>234,236 

±A^±mmmT\y>( 231 izmm^n^t^ u- Kf>234,236 <^^3^S{ccsi; 

^fz^ ::®;fel^ll?(fex/<^x230 ^ai©;{^l^mm^':^^-;U240 \z%s\^x 
20 . ^^>y!^209.210 ^=^IH§L. mSi207. 208 i ^©aiSf^-^M^j^tA-eiBSfb 
^■fr. IB:tjCJ:*)^^-r<5«t-5{r«^tT*>i:i^o t/i. #;f!:I^mm-tr;l/200 (i. . 
*^^^T. ^N>yM209.210 ©ftt>t)^=#S^^fiSc^lItj9fli^fl^B^LTtckl^o ^ 
/c, U- Khf>234.236 i:*|-I&-r'SlLS207. 208 F^(CJIll^<:i!>^©#Jg?¥ttSl];tt;^ 
^^^^Xk,^\^^^ 

25 CC-e. B>JifiMm?{fe7^^W;^230 ^g|5:^WJ::^ML/c;*cllSmT'^<^X230A 
{r*Jl>-r{i, ^2 3(C:^-rJ;-5{c; |1Iia:<f5>;|^CD'*r-X232 ©fttJ^d, M 

nc-^fiicW sa®y-:^gpti-232A;&^'iim$n. 
«mTH'23i if^'T-ym^(onu\zmt^mz^?^^h^ic^^ 
mw.M^. 4 • • • (0 2 4 . la 2 5 0m) 



2 8 
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5 m^J^^^n, X242 ©M^®242a.242b {i«^J^®^fd:LTS^ffitnCoT 

t>So ^iR^?t243 mummmz(D±mmmTu-(2z\ tmm<Dxmm.m 
Tu^24i 01 ^{Z7r^Lfzmm.y-(^-v2\% tmm(Dm.m.^^^-v2i^ 
^^iR^^n. M^y>r:r-K2i5 (i:*ci^m^TP^24i (Dn^mo^-mo^xmm. 
m-fe>'t^2oo ©Aii@208 (Oy^>m2io izm.^mzmmmm^nxi^^o =s-ir^ 

10 ;t243 O-ffiSBJCliiEmgU- Kf>244 *>'^af^nT^«?5f 5X245 xm±^ 
^iEmSU-Ke>244 ©M7!>^*rt&t--5:*:l®^m-lr;U200 ©iEmm207 ® 

Ff>246 7&^^«^nTtl-«;^*5X247 =§-ftm^U - Ke>246 © 

^^f)mjz^-t^m^y-(^-V2i5 (DMmmos <Dy^>^m2\o izm.n6^izmm 

15 ^nrt^-So #lR^;t243 ©^P:^gB(i:^St5fe;5fXT'/il/c^n§o -eUT. 4 
ocZ)iESSU-Kf>244 i:4o(DftSg.j-Kf>246 (*^>«r»i^i^$nT 

. i^mmmzmm^ti^o 

zzx. fris^^jgy-r:^- K215 xmmmT{y-(2A\ 
^^Lx^-)2=^±^ \ Ltz^^^{z^ ±mwkT\y^2A\ fBi(Ditii^mj2<.zmmi}<^ 
20 ^2m:tJ®;s^^:^©;fcl^smT^-r24l 7&N«=,^fti^:^cDjci®m«feTH'24i tri^ 

wm±mmM^'ja.-)\^2Ao <Dm^2A2& y.{t2A2hi.zxmiti}^xm-r^t^ ^ 

#^J®iEm^'J-Kh°>244 t^SS'j- Kf>246 rallCli. 5flll©;!c^ 
25 S?t6-t;l'200 0^@m;»30fD;!>><?>MgSy^:^- K215 ©)ll®BEP*T^^L5|l>/c 

m.^ij<^^t^<Dx. Kb*>244.246 ^zmm^ntz^mm^^&\:hX'^ 

i^. HulEi:Ri^mTU^24i \z%s\i:^mmi^^^^ Xmm.mT v 2A\ on 

mt. 'i!!!'^fid^±m&^^f}'m.{zm\:>xn}^kzm'^irhztt<x^^o i^. m 

l£^-X242 ©i^^M242a. 242b ^^®{rJ^fiJcLT*>i; < . y-x242 ^:®Bj/j: 

2 9 



wo 98/15983 PCT/JP96A)2948 

5 ^4^<rM*ii*nTl^'5o '5r-;^?fP*t242A<Dia|iM248a.248b liWA^ffifCjg 
fiSc^nn^^o f^Q. c:©>y-x^#242Ali2tSc©'>- h*t^0 2 7©gUS249 CD 

li^±liiBJL/c:*:^mmt^^->'l/240 ^I*>^^TIi. =&iRW?t243 CDi^SSgP75>>\ 
•J-Kf>244.246 t#«#5>^245. 247 -C^?g{rit±^n. miz^mn.if>i. 

< < ii»:J^t4(r'0in<5o -®-<!r{i*Hmm^i>^-;^242A(C*^l^Tfc(^^tT^-g, 
o ^/i. >y-X242 <Dia|^ffi242a, 242b ;:>-<M^^fl^(rJt$5^CD:mit-e*) ^SfST 

ny}-'b^^^jfti'X^jfeMmm<m^'r;B, i^^s^^ ^ffi242a,242b (zitmi^n 

2.242 ^mmLtzjft(oot>xmmm-i^j\^2oo (ommiz^^n<ko hx^i-xmn 
xxm-r^Am^it. mm-r;si!:mm.m-tj\.2oo <Dmmx^m^m^m^ML^ 

242 Lx^Mm^^m ur i > < /■ca6. :(ci^^mi^^.#5 x t lt ^mmx 

25 ^t4(C«n-C*;0> ^iJifflcD^HJ>^fi!c^lli. KMi^-h^ 

fnfi:«Climmx^<'rx230.230A*>, *l^mm^>^^-;U240.240Afc. ^M'^t, 
l^mM'&LKZmi. :*:limm-b>rb200 *-5y-X232.242 XliV-;^gp#232A, 242A 
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M250 -e(i. m#<f251 F*i«C;fc^mHfi^-:^^-;U240 tyH254 ^^IR^L. 
«251 ©±SS«rS<'^gBtt252 ¥ilJg*^e>/d:-5Rlll253 ^sSJtT«>6o 

5 P^s-^Ct). iE®@'J-Kf>244 CDSffi*^^i^^:^/X255 A^H^U :&m:^'J 
- Kf>246 ^7lc^;^f X256 f}<^^-t^o 

Bj-r^o ;ic^mm-t?;i/2oo . Mgs^^:^-- K2i5 m(Dn^^mi^mi^^<m^(DU 
x'h^(DX\ mm^\z^in. a^L{c<l^o ^>!r{ri*f©m®207.208 

i4t|gffl^(r^n^o ^^^S^M204 ^ffMLT^D> iEmS207 i:ftmS208 
'y-X232,242 ^^mmm^^^^Ztt^X^^OX. ^i*CDj?$. I*afe/h$< 

25 mm^mm 3 • • • 2 9 -0 3 4 #m) 

K31 0.320. 330 '^^m.^^mmzlt^fz^ -(O^f ^ ^y<^)im X' 

h^o 5S3fe^>r;r- K310.320.330 li. ^>!f. ^^it (R) . iife^ (G) . W 
fe^fe (B) ^fg-r^lg^y^:t- K-e*)^o #^f(C^'l,^T^jfcy^7i-- K310.32 
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